Purpose -This paper seeks to identify which types of creative R&D employees prefer which daily and weekly working schedules.
Introduction
It is readily apparent that people have different preferences for their working time arrangements. Some complain that weekends are too short and would prefer to get their work done in just three or four days, while others may not wish to distinguish clearly between their work and leisure time and would rather combine both at their discretion at any time of the day or any day of the week. While some favour fixed start and end times for the working day, there are many who like to work at irregular hours. The neoclassical labour supply assumes in general that employees are free to choose their working hours to suit their preference between labour and leisure. This proposition does not appear to hold fully however, as the rigidity of statutory and employers' working time regulations limits the freedom of employees to choose the working hours they really want, resulting in a mismatch between their preferences and actual working time (see e.g. Reynolds, 2003; Stier and Lewin-Epstein, 2003; Virkebau and Hazak, 2017; Böheim and Taylor, 2004) . Whether an employee is reasonably able to align their actual working time with their preferences may depend on their individual characteristics.
As conflicts between the organisation of working time and the time use preferences of employees may lead to unwanted employee turnover (Nabe-Nielsen et al., 2010) , declines in productivity (Konrad and Mangel, 2000; Gaultney and Collins-McNeil, 2009; Hazak et al., 2017) , or harm to individual well-being and health (Bell et al., 2012; Hazak et al., 2016) , employers should be keen to introduce working plans that consider individual preferences when doing so has a net positive effect on productivity and the sustainability of operations. Reducing the mismatch in working hours can help organisations retain the employees they have recruited and trained, and could give them a broader competitive advantage in the labour market. What kind of working time arrangements should be offered to which employees remains an area of study that is as yet little explored.
Moreover, reducing conflicts in working time arrangements may have a positive socioeconomic impact in general. Enhancing the competitive advantages of intellectual capital in order to achieve and sustain economic growth, and capturing the intellectual potential of society have become essential challenges in modern knowledge-based economies (refer to e.g. Männasoo and Meriküll, 2014; Avarmaa et al., 2013; Männasoo et al., 2018) . As innovation builds on human capital it is important that the employees who create and use the knowledge can work in a suitable environment. How the daily and weekly working time of creative employees in R&D is organised may therefore make a significant contribution to how efficiently the creative potential of these employees is used. This paper contributes to the field by seeking to identify which types of employee prefer which daily and weekly working schedules. The study uses data from our original repeated survey among Estonian creative R&D employees with a sample of 153 individuals from eleven entities. Although this study is based on a limited sample, it appears to be the first to map the working time preferences of creative R&D employees. The results of this pilot study are useful for employers and regulators in designing working time arrangements, and it points to interesting paths for research in future studies using broader samples from other countries and industries.
Literature
In a knowledge economy, organisation of work has an important effect on job autonomy of employees, which in turn is key for the creation and use of knowledge. Work arrangements need to change in line with the underlying technological innovation to realise productivity gains from these inventions (Powell and Snellman, 2004) . Tan (2017) argues in his recent theoretical framework that innovation by employees is improved when there is increased freedom at work as the reduction in the employer's control over the outcomes of innovative work motivates the employee to create innovation in a longer perspective as the outcomes are shared more fairly within the organisation than they are when the innovation is immediately captured by the employer with limited freedom and strict control. In their literature review paper, Deci and Ryan (1987) conclude that job autonomy tends to support creative activities in innovative jobs. Focusing on jobs that involve creativity, Amabile et al. (2002) highlight the finding that increasing time pressure and stress are the key variables that negatively affect creative work outcomes, claiming that strict work schedules magnify the adverse effect of those factors that suppress creativity. Flexibility in working time can be therefore clearly seen as one of the important factors contributing to a suitable work environment in creative jobs, as employees are allowed to adjust their working time according to their individual preferences and work at times of their peak productivity.
Most empirical research findings strongly contradict the traditional neoclassical view of a labour market in which employees are free to choose their work and leisure time, while working schedules appear not to be determined solely by the labour supply (Otterbach, 2010) . Reynolds (2003) describes how the majority of US employees have mismatches between their actual working hours and the hours they desire, with the discrepancies going both ways as some want to work more and others less, depending on age, gender, family structure, income, chances of promotion, and part or full-time status. Stier and Lewin-Epstein (2003) find from a sample from 22 countries that the mismatch in working hours is present for a significant number of employees, while their time preferences are affected by both individual characteristics like age, gender, education and income level, and by country-level measures like the rate of economic growth, inflation and inequality.
Several studies have looked at how far employees can alter their working schedules in practice. Böheim and Taylor (2004) examine data from the British Household Survey and find that overall employees do have some autonomy over their working hours, but these opportunities are strongly restricted by the formal and informal regulations set by their employers. Interestingly, they find that some groups of employees, such as those who change jobs often and males who work part-time, are able to adjust their working time more than others are. This could suggest that individuals are forced to change jobs or switch to part-time work in order to have their preferred working schedule. Additionally, older and more highly educated employees are more likely to be able to adjust their working time, while Böheim and Taylor (2003) show that being academically successful increases the probability of overemployment and reduces the probability of under-employment. Böheim and Taylor (2004) also claim that about 40% of full-time employees would prefer to work a different -and mostly lower -number of working hours than they actually do. This can be explained by companies in general not being willing to offer jobs with few working hours because of the fixed costs of recruiting and managing employees. Reynolds and Aletraris (2010) study the mismatch in working hours using data from the US National Survey of Families and Households and highlight that the mismatch in hours is a threat to the efficiency and safety of companies because of the adverse effects it has on the well-being of employees. They find that the mismatch between actual and desired working hours tends to persist over a long time and that employees are more likely to be able to solve an underemployment mismatch than an overemployment one, while overemployment is more common for men.
Using a Time Competition Survey of 30 Dutch organisations, van Echtelt et al. (2006) arrive at a similar conclusion of employees spending more hours at work than they would prefer to. They note that employers have an incentive to hire employees for a large number of working hours and employees are usually not in a position to bargain about this number of hours. The result is a structural effect of employees being forced to work more than they want to. Importantly, they note that even if employees are offered flexible working schedules, employers could still arrange work in such a way that the actual use of flexible options remains limited.
Otterbach (2010) uses data from the International Survey Program covering 21 countries to investigate constraints on preferred working hours in a comparative international context. There are crucial differences between countries in how individuals prefer to work and the variances can be attributed to a large extent to the labour market situation in the given country. However, age remains an important individual factor across countries with older employees wanting more flexible working arrangements.
Several studies have investigated how the mismatch in hours impacts health. Bell et al. (2012) find from the British Household Panel Survey and German Socio-economic Panel Survey that overemployment has negative effects on employee health, even when the actual hours are relatively short. They stress that reducing the mismatch should increase the motivation and productivity of employees while reducing absenteeism caused by health issues. Moen et al. (2011) find that greater schedule control and reduced work-family conflict for employees result in positive changes in their health and in measures of well-being. Konrad and Mangel (2000) examine whether companies that have given flexibility to employees to help them balance their demand for work and personal life are more productive. Their results indicate that the impact on productivity depends on the type of employee, as companies with a higher proportion of professionals and female employees tend to gain more from the adoption of work-life programmes, while companies employing larger numbers of professionals are also more likely to adopt extensive work-life programmes. Nabe-Nielsen et al. (2013) investigate which factors employees prioritise when given the chance to schedule their work shifts. Although their intervention study included a specific sample of caregivers and employees in financial sector call centres, the results show that family life and leisure time activities were given high priority by a vast majority of the study population in setting their working time preferences, while gender, age, education and cohabitation status played a significant role in the setting of priorities. Presser (1995) explores the determinants of nonstandard work schedules using a monthly survey of 57 thousand households in the USA, conducted in May 1991 by the US Bureau of the Census. Working outside standard work hours and days was common for both men and women, and was largely driven by work characteristics. Employees in service industries were especially likely to work nonstandard hours. Married people, both men and women, tended to work less at weekends and on variable days, while married women were less likely than others to work nonstandard daytime hours. Having children only affected the working hours of women, and the direction of the effect depended on the age of the children. Nabe-Nielsen et al. (2010) find from a sample of 173 Danish employees working in care for the elderly that an extensive number of consecutive working days, long working days, night work and irregular working hours were in general less preferred, while their studies demonstrate once again that individual characteristics impact the preferences greatly. Employees who had mismatches between their preferences and their actual schedule were more likely to leave the job. Further, Mumford (2000) highlights in his study that promoting flexible work schedules, telecommunicating, and self-defined work plans is likely to contribute to innovation.
Only a few empirical studies have considered R&D employees. In addition to the Amabile et al. (2002) study and the Deci and Ryan (1987) literature review paper referred to above, Eaton (2003) , surveying biotechnology firms, Kelliher and Anderson (2008) , studying a large UK software company, and Shalley et al. (2000) find support to the finding that increased job autonomy supports creative R&D work. Coenen and Kok (2014) investigate new product development in the technology sector in Belgium and arrive at a similar conclusion that flexibility in work options has a positive impact on creative work results. Nätti et al. (2012) find that the nature of knowledge work leads creative employees to work extended hours and make tradeoffs with family life. Kivistö et al. (2008) suggest that the extended working hours in creative work could lead to reduced sleep hours, which in turn may have an adverse effect on both work outcomes and individual wellbeing.
Individual preferences for work time arrangements could be driven by circadian rhythms and whether the individual is of a morning or evening type with different preferences for waking up and bedtime, which in turn impact their preferences for working time. Paine et al. (2006) stress that morningness-eveningness preference is quite a stable characteristic, while Gaultney and Collins-McNeil (2009) show that although insufficient sleep has a significant adverse effect on productivity, quality of life, and health and safety, individual sleep patterns are still largely ignored by employers. Given this, it is beneficial for both employees and employers to allow working schedules which take the circadian rhythms of employees into consideration, as wellrested employees are likely to be healthier, happier and more productive (Gaultney and CollinsMcNeil, 2009 ).
In general, plenty of empirical studies have demonstrated the important role played by individual characteristics like age, gender, family status and size, education, health and sleep patterns in shaping working time preferences. Numerous studies have shown that labour markets are not perfect in terms of allowing employees to work at the time they would prefer, and empirical support has been found for a significant mismatch in hours. As the current literature demonstrates, this mismatch tends to have adverse effects for both the employer and the employee. Moreover, there have been no studies on the individual drivers of preferences for different working schedules among creative R&D employees, while they are crucial for the creation of knowledge in the modern economy (Power and Snellman, 2004) . To help address these issues and find practical solutions, this paper contributes to the literature by seeking to identify which individual and job characteristics are related to which type of preferences for working schedules among creative knowledge employees.
Data and Methodology
This study builds on an original survey conducted among creative R&D employees in Estonia that was repeated in two waves in Spring-Summer 2015 and Winter 2016. The sample was set up from the latest available national R&D data retrieved from Statistics Estonia. The Statistics Estonia criteria consider an employee to be engaged in R&D when at least 10% of their working time is allocated to R&D tasks. To capture those with creative tasks, the sample used in this study accepts only the category "researchers" from among R&D employees and excludes "technicians" and "supporting staff", as their work may not be creative. Over the years 2010-2014, the number of creative R&D employees in Estonia ranged between 4.1 and 4.6 thousand full time equivalent. Further exclusions have been made by omitting those employees who were working in higher education and healthcare, as the schedules of teaching and medical procedures interfere significantly with the working time patterns that this study is focused on. In addition, employees of microenterprises were excluded. After these exclusions, the population of interest for this study comprises approximately 1.0 thousand creative R&D employees who work for 23 employers, both private companies and public research institutes. Eleven of these employers agreed to participate in the study.
The study was run in two waves so that any potential differences in responses might be revealed between the time of the year with most daylight in the first wave in Spring-Summer 2015, and the season with the least daylight in Winter 2016. Mann-Whitney U tests (Mann and Whitney, 1947) on the working time preference variables showed that the differences in the responses of the respondents who recurred in the two waves were statistically insignificant, and so data from both waves of the survey have been pooled for this study. Which of the responses of recurring participants to use for the econometric analysis was selected randomly. Furthermore, inconsistent and irrelevant responses were eliminated. The final sample comprises 153 employees, representing about 15 per cent of the total population of 1.0 thousand. Of these, 54 worked in R&D companies or institutes with 32 in the public sector and 22 in the private, 43 were in the product or IT development units at banks, 35 worked in the technology industry, and 21 were in IT.
The employees in the population were approached after their employer had given consent for them to participate in the study. This meant the individuals in the population could not be included in the sample if their employer did not agree to let them participate. Another selection bias may incur in relation to completion or non-completion of the survey by a respondent. These potential selection biases are addressed to some extent by weighting the sample, bringing it into alignment with the characteristics of the population for the respondent's gender and the employer's sector of activity. Standard errors for employers have been clustered in the econometric models to account further for dependencies in clusters by employers.
There were 90 questions in the questionnaire, covering various aspects of the organisation of work, results of work, employee wellbeing, job satisfaction, sleep patterns, health and other sociodemographic characteristics. The participation of the employees who were invited to complete the online electronic survey was voluntary and confidential.
There are two dependent variables used in this study, both representing discrete categorical responses to the survey questions about (1) daily (variable daypreference) and (2) weekly (variable weekpreference) working time preferences (see Table 1 ). Explanatory variables were selected from the literature (see the summary of the literature in the previous section). The creativity intensity of work (variable creative) reflects the share of their total working time that the employee wants to spend on creative work, with the aim of distinguishing between employees with different expectations for how their working time should be divided between creative work and administrative and other non-creative tasks. Age, gender, number of family members and years of education reflect the important socio-demographic characteristics of the employee, and the health factor controls for their general health. The score of the Reduced Morningness-Eveningness Questionnaire (rMEQ, by Adan and Almirall, 1991) are outlined in Table 2 along with descriptive statistics, and Appendix A1 provides histograms of some of the key variables. General health condition factor with overall Kaiser-Meyer-Olkin measure of sampling adequacy of the factor 0.6; comprising (1) "Do you have high blood pressure or have you ever used medicine for high blood pressure?" (yes=1); (2) "Do you suffer or have you suffered from diseases that significantly affect your mental fatigue?" (5-level Likert type scale, "Never"=1, "Often"=5); (3) "Does your disease or injury interrupt you while doing your daily job?" (5-level Likert type scale, "No obstacles"=1, "Not able to work"=5); (4) "How many workdays have you been absent from work due to disease or medical examination in the past 12 months?"(5-level scale, "None" = 1, "100-365 days" = 5); (5) Body-Mass Index (continuous) Employee reported average sleeping hours per day on the scale: "Less than 6 hours" (base) 7% 6% 8% "6-7 hours" (=2) 50% 49% 50% "7-8 hours" (=3) 38% 39% 36% "8-9 hours" (=4) 6% 6% 6% "over 9 hours" (=5) 0% 0% 0%
Since the dependent variables represent non-ordered discrete categories, multinomial logit maximum likelihood estimations have been used as the econometric modelling approach. The models are outlined in Appendix A2, where Model 1 represents the baseline model for daily working time preferences (dependent variable daypreference) and Model 4 for weekly preferences (dependent variable weekpreference). For robustness tests, sleephours were excluded from Models 2 and 5, and creative from Models 3 and 6 because of potential endogeneity issues (see e.g. Zaitouni and Ouakouak (2018) for a discussion on the complex interactions between creativity and organisational context). To control for unobserved employer-specific dependencies, standard errors have been adjusted for eleven clusters representing the eleven employers in the sample. 
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Results
Quantitative results of the six multinomial logit models are presented in Appendix A2. We find that the level of creativity intensity that R&D employees desire in their work is strongly related to both their daily and their weekly working time preferences. Employees who wanted a higher share of creative work are significantly less likely to prefer a working day with a fixed start and end time. As a corollary those creative R&D employees who are willing to spend more time on administrative and other non-creative tasks have a significantly stronger preference for a working day with a fixed start and end time than do those who would like to dedicate more time to creative tasks. These results are outlined in Figure 1 , where the left panel illustrates the decline in the probability of an employee preferring a working day with a fixed start and end time along with the increase in the creativity intensity of work that they want. The right panel of Figure 1 shows that the higher the level of creativity intensity that the employee would like in their work, the higher the likelihood of them being willing to work with irregular daily schedules. The modelling results (see Models 4 and 5 in Appendix A2) reveal that those wanting a higher level of creativity intensity in their work have a significantly stronger preference for weekly work concentrated in 3-4 (or 6-7) days rather than the usual five days of the working week. Or equally, the more tolerant the creative employee is of administrative and other non-creative work, the more tolerant they are of the standard working week of five days.
Younger employees appear to have a stronger preference for a working day with irregular start and end times while older employees prefer their working day to have a fixed start and end time (see Models 1 and 2 in Appendix A2). The study provides evidence that older employees are more likely to prefer a working week spread over 6-7 days rather than the standard five-day working week. In alignment with the literature, we find gender differences in working time preferences. However, we find support for gender effects in weekly working time preferences, but not in daily preferences. The probability of women preferring a working week concentrated in 3-4 working days is 20 percentage points higher than the probability for men, while men are 4.5 percentage points more likely than women to prefer a working week spread over 6-7 days (see the marginal gender effects in Table 3 ). Educational level appears to have a significant effect on weekly working time preferences. While more educated creative R&D employees prefer more strongly the standard five-day working week, a working week concentrated in 3-4 days (or spread over 6-7 days) has a higher probability of being preferred by those who are less educated. This is illustrated in Figure 2 .
Figure 2. Probabilities of an employee preferring a working week of 3-4 days (weekpreference=2; left panel) and 5 days (weekpreference=3; right panel) for different years of education (with 90% confidence intervals, other variables at means)
This study reveals that sleep patterns are related to daily and weekly working time preferences. A working week spread over 6-7 working days is preferred more by those who sleep less, while those who sleep seven hours or more appear to prefer more the standard five-day working week. These results are illustrated in Figure 3 . In line with past research, the study shows that morning type and evening type individuals have different working time preferences. Morning type people appear to have a stronger preference than others for working days that have a fixed start and end time (right panel of Figure 3 ). Employees with poorer general health appear to have a stronger preference for irregular daily working hours.
Discussion
The findings of this study that the more creative work the employee would prefer to do, the less likely it is that they would like to have a fixed start and end time for each working day and the less tolerant they are of the standard working week of five days, may be useful for managers in designing work schedules for creative employees. Employees who want a lot of creativity intensity in their work may need to be given more flexibility in choosing the most appropriate times to realise their creative potential. Meeting the flexitime preferences for employees who want a higher share of creative work may lead to increased innovativeness, as suggested by Mumford (2000) , who noted that promoting flexitime is likely to contribute to innovation as the outcomes of creative efforts are uncertain and employees need freedom of time for exploring options. These findings fit well with the theoretical framework by Tan (2017) , suggesting that innovation by employees is improved when there is increased freedom at work and less control over the work process by the employer. Flexibility in choosing working hours is an important form of job autonomy and increased autonomy has been found to support creative work in previous studies (Deci and Ryan, 1987; Shalley et al., 2000) . Managers of R&D employees might discover that offering freedom in choosing daily and weekly working time in creativity intensive R&D jobs may benefit both the employer and the employee. As the paper reveals that younger employees have a stronger preference for working days with irregular start and end times, employers may wish to take these preferences into account when designing working time arrangements in creative R&D jobs. The effects of age can be explained by generational differences, as younger employees may not perceive the standard nineto-five working day as a norm and may be more willing to explore flexible working time arrangements. Moreover, the nature of work itself, and creative knowledge work in particular, has changed considerably in recent decades and younger professionals entering the workforce might be more able to adapt to those changes by using more flexible working time to improve their individual competitiveness in the creative R&D labour market. This once again suggests that flexibility in working time arrangements can have an important role for employers who want to attract and retain young and highly educated staff.
The study shows that female R&D employees would prefer to get their work done in 3-4 days rather than in the standard five days, while men have a stronger preference than women for a working week spread over 6-7 days. Although direct comparison with previous studies is hard because of differences in the industries and jobs covered, Nabe-Nilesen et al. (2013) found for example when investigating the factors that employees consider when scheduling their work that female employees are more likely to prioritise having consecutive time off. Also, Ruubel and Hazak (2018) show gender differences in knowledge employees' actual, contractual and desired working schedules. Moreover, as Konrad and Mangel (2000) find that companies with a higher proportion of professionals and female employees tend to gain more in productivity from the adoption of flexible work options, in the interest of both improved R&D output and individual wellbeing, employers should account for gender differences in preferences for work arrangements.
More educated employees have a stronger preference for the standard five-day working week than do their less educated colleagues. The five-day working week arrangement is also preferred by those who sleep seven or more hours per day, while those who sleep less appear to have greater preference for the working week being spread over 6-7-days. This may be because they are more tired and so they cannot achieve the creative work outcomes they want over longer regular working days. The finding that morning type people have a stronger preference for working days that have a fixed start and end time may relate to the standard timing of work, typically from nine to five, being much better aligned with the preferences of morning types than with those of their evening type colleagues. Employees with poorer general health appear to have a stronger preference for irregular daily working hours. Intuitively, employees with poorer health may have more health related time restrictions, which make it harder for them to cope with fixed start and end times.
Overall, individual characteristics have a strong impact on the working time arrangements that creative R&D employees prefer. It appears to be unwise to have similar working time regulations for all employees. Providing specific types of working time arrangements, like fixed daily and weekly schedules, may attract specific types of employees to a job while being unattractive for others. Working time arrangements that ignore the individual preferences of the employee may make work results less efficient and could harm the wellbeing of employees, at least in the case of the creative R&D employees covered by this study. Further studies on larger samples from different countries would be an interesting path for future research on these important matters of organising work in modern knowledge-intensive societies. 
Conclusions
This paper investigates which types of creative knowledge employees would like to work under which daily and weekly schedules. The paper presents multinomial logit regression estimates, using data from our original repeated survey of Estonian creative R&D employees on a sample of 153 individuals from eleven entities. The paper reveals that the more creative work the employee would prefer to do, the less likely it is that they would like to have a fixed start and end time for each working day. Moreover, the more reluctant the creative employee is to do administrative and other non-creative tasks, the less tolerant they are of the standard working week of five days. These findings may be useful for managers in designing work schedules for R&D employees, highlighting that employees who want a lot of creativity in their work may need to be given more flexibility in choosing the most appropriate times to realise their creative potential.
This study finds that younger employees have a stronger preference for working days with irregular start and end times. Employers may wish to take these preferences into account when designing working time arrangements in R&D to make the jobs more attractive to younger employees. The paper shows that female R&D employees would prefer to get their work done in 3-4 days rather than in the standard five days, letting them keep the rest of the week for family and other commitments. Men, however, have a stronger preference than women for a working week spread over 6-7 days, revealing that their demand for days free of paid work is lower than that of women.
Moreover, the study demonstrates that sleeping hours and morningness-eveningness type of the employee are linked to the preference for specific daily and weekly working time arrangements. These findings highlight that the standard timing of work, typically from nine to five, may be much better aligned with the preferences of morning types than with those of their evening type colleagues.
Knowing the characteristics and time preferences of an individual better, and, moreover, the linkages between them, may give employers a valuable insight when they are designing working time arrangements of R&D employees. Working time arrangements that ignore the individual preferences of the employee may make work results less efficient and could harm the wellbeing of employees, at least in the case of the creative R&D employees covered by this study. 
